Biphasic influence of pravastatin on human cardiac microvascular endothelial cell functions under pathological and physiological conditions.
HMG-CoA reductase inhibitor statins are used to treat patients with hypercholesterolemia. The pleiotropic effects of statins have been recently extended to the regulation of angiogenesis. However, the observations on the effects of statins on endothelial cells seem to be contradictory. In this work, we systematically analysed the effects of pravastatin at concentrations covering 10,000-fold range on the functions of human cardiac microvascular endothelial cells (HMVEC-C) under H2O2-induced oxidative stress and normal physiological conditions. We observed the biphasic effects of pravastatin in protecting HMVEC-C dysfunctions induced by H2O2: pravastatin at low concentrations significantly enhanced vascular network formation, growth, migration and survival under H2O2-induced oxidative stress condition whereas this effect disappeared at higher concentrations. Interestingly, pravastatin at low concentrations did not affect HMVEC-C functions but at high concentrations significantly inhibited HMVEC-C vascular network formation, growth, migration and survival in a dose-dependent manner. We further demonstrated the different molecular mechanisms of the action of pravastatin at low and high concentrations on HMVEC-C: pravastatin at low concentrations alleviates H2O2-induced oxidative stress and damage and at high concentrations inhibits prenylation. Our work provides better understanding on the multiple differential effects and the underlying mechanisms of pravastatin on HMVEC-C, which may be of relevance to the influence of statins in cardiovascular system.